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ABSTRACT. Background and aims: The main aim of
this study was to describe physical and cognitive function
and wellbeing among nursing home residents in three
Nordic countries. A second aim was to compare groups
of differing ages, levels of dependency in daily life ac-
tivities (ADL), degree of fall-related self-efficacy, well-
being and cognitive function. Methods: 322 residents
from nursing homes in Sweden, Norway and Denmark
were included. Physical and cognitive function, level of
physical activity and wellbeing were assessed by means
of reliable and valid instruments. Results: The mean age
of participants was 85 years. Sixty percent could rise
from a chair and 64% could walk independently. Men
were younger and more physically active than wom-
en. Participants with a high level of dependency in
ADL had lower physical and cognitive functions, were
less physically active, and had lower fall-related self-ef-
ficacy than participants less dependent in ADL. Partic-
ipants with low cognitive function had high fall-related
self-efficacy. Conclusions: These data demonstrate
that elderly residents in nursing homes in Sweden,
Norway and Denmark are frail but heterogeneous. Sig-
nificant differences in physical activity, physical function
and dependency in ADL were seen in relation to age,
fall-related self-efficacy, wellbeing and cognitive function.
(Aging Clin Exp Res 2011; 23: ###-###)
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and provides long-term nursing care, rehabilitation and
other services (1). Physical frailty may be used to define
the population at high risk of disability onset or pro-
gression (2). Frailty is not specific to the elderly, but the
prevalence of disabilities increases with aging, particularly
after 85 years (3).
Loss of independence in Activities of Daily Living
(ADL) is closely associated with institutionalization, care-
giver burden, higher resource use, and death (4). Func-
tional status affects the quality of life in old age (2). Old-
er people who are physically active and spend less time sit-
ting down, have higher levels of self-rated mental health
and well-being than those who are less active (5). In ad-
dition, in old age subjective health is more important
than objective health when it comes to morale (6). One’s
belief in one’s own ability, such as self-efficacy, can serve
to impair or enhance performance. The relationship be-
tween self-regulatory factors and performance may be es-
pecially important for older adults (7).
Long-stay nursing home residents and those over age 85
are groups which have been little studied in the rehabilita-
tion literature (8, 9). The present study forms part of a
Nordic multi-center study, describing the impact of an in-
dividually tailored intervention program for residents in a
nursing home setting on physical functioning and daily
activities (10). The specific aim of the present study was to
describe the residents’ physical and cognitive function,
dependency in ADL, and degree of wellbeing at baseline.
A second aim was to compare groups of differing ages, lev-
els of dependency in daily life activities (ADL), degree of fall-
related self-efficacy, wellbeing and cognitive function.
INTRODUCTION
A nursing home is defined as an establishment which
accommodates chronically ill, usually frail, elderly persons
METHODS
Design and sample
The study design was fully described in a previous ar-
ticle (10) but a short summary is given here. The present
study is cross-sectional and based on baseline data from
a randomized controlled clinical trial. Baseline data were
collected from 322 elderly nursing home residents in
Sweden, Norway and Denmark. The study was approved
by the Ethics Committee of the Faculty of Medicine,
Karolinska Institutet, Stockholm and Uppsala University,
Uppsala, the Regional Ethics Committees of the Nordic
centers involved, and also by the Data Inspectorate in Nor-
way and Denmark.
Procedure
Research physiotherapists or occupational therapists
carried out examinations.
Measurements
Background variables such as gender, age and length
of stay in the nursing home were collected from medical
records.
Physical activity was described according to Nursing
Home Life Space Diameter (NHLSD) (11). Physical func-
tion was described by several measurements (see below).
Walking and wheelchair (WC) propulsion at self-selected
and maximum speeds (m/s) were tested for 10 m indoors
(12, 13). Grip strength was tested with a Jamar dy-
namometer (Sammons Preston) in Sweden and Norway
(14-16). In Denmark, the Collin handheld dynamometer
was used (17, 18). Leg muscle strength was evaluated with
the Timed Chair Stand Test (19).
Balance was evaluated with the Berg Balance Scale
(20). In order to include as many test protocols as possi-
ble, we replaced missing values on item 3 (=seated with-
out support) in empty protocols according to partici-
pants’ results on COVS item 3 (see below). If participants
had 3 points (“able to perform movements seated within
the support surface”) on COVS, they received 3 points on
Berg, if they had 5-7 points (“able to perform movements
seated beyond the support surface”) on COVS they re-
ceived 4 points on Berg.
Performance in Activities of Daily Living (ADL) was de-
scribed according to the Functional Independence Measure
(FIM) (21). Participants with results from less than 75% of
the FIM items (>3 items on FIM a-m and >1 item on FIM
n-r) were excluded. If one, two or three items on FIM a-
m and one item on FIM n-r were missing, the individual
median score on the rest of the items in that scale was
used to replace them, and the total sum was recalculated
from that (22).
In addition, the Physiotherapy Clinical Outcome
Variables (COVS) was used (23). Participants were ex-
cluded from calculations if more than three items were
missing on the scale. If up to three items on COVS were
missing, the individual median score on the scale was
used to replace them and the total sum was recalculat-
ed from that (22).
The Swedish version of the Falls Efficacy Scale (FES(S))
is divided into three subscales (P-ADL, I-ADL, FES total)
(24, 25). Participants with more than one item missing on
a subscale were excluded from calculations. When only
one item was missing, it was replaced by the individual
median on that subscale and the total sum was recalcu-
lated from that (22).
A single question regarding fear of falling (response al-
ternatives yes or no) was also included (26). The question
was not used for the Danish population.
Wellbeing was evaluated with the Philadelphia Geriatric
Centre Morale Scale (PGCMS). Missing answers were con-
sidered as zero (27, 28).
Cognitive function was estimated according to the
Mini-Mental State Examination (MMSE) (29). In Den-
mark, test results below 16 points were added as extra ex-
clusion criteria, according to the decision of the Region-
al Ethics Committee in Denmark.
Statistical analysis
Outcome measurements represent mostly ordinal da-
ta. Descriptive statistics were used to compute frequencies,
central tendency and variability. Group comparisons of
non-parametric data for two groups were made with the
Mann-Whitney U-test. Student’s t-test was used for group
comparisons of parametric data. Based on the median
within the study population regarding COVS, PGCMS,
MMSE and FES P-ADL, respectively, participants were
subdivided into two groups of either high (above the me-
dian) or low (below the median) values. The scores of
these groups were then analyzed for differences. Calcu-
lations were also carried out exclusively for participants
with MMSE results of ≥16 points as all the Danish par-
ticipants had an MMSE of 16 points or more. The level of
significance was set at p<0.05. Missing data were handled
as described under Measurements.
RESULTS
The mean age of the study population was 85 years
(SD±7.7), and the age range was 64 to 102 years.
Seventy-four percent were women. Men were younger
than women (p≤0.005). The mean length of stay was
24.8 months (SD±31.1), with a range of 0-252 months
and no gender differences. Sixty-four percent of the
study population was able to walk with or without walk-
ing aids, and 23% were dependent on a wheelchair
(WC) for indoor mobility. Men were more dependent on
wheelchairs than women (Table 1). The mean number
of diagnoses for 216 participants (106 unknown) was
3.04 (range 1-8). There was no significant difference
(p>0.05) between men (mean 2.76) and women (mean
3.14). The mean number of drugs (210 participants,
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112 unknown) was 6.35 (range 0-18). No significant dif-
ferences (p>0.05) were seen between men (mean 6.02)
and women (mean 6.46).
Participation in the tests was >70% (71-97%), ex-
cept for the 10 m Walking/Wheeling propulsion at max-
imum speed and the Timed Chair Stand Test (Fig. 1).
The results of outcome variables for the entire popu-
lation and by gender are listed in Table 2. Gender differ-
ences, in favor of men, were seen regarding physical ac-
tivity (p≤0.005) and grip strength (p≤0.005) (Table 2).
The Timed Chair Stand Test was completed five times
in a row by 45.7% of participants. Of the others, 8.7%
could rise once, 2.2% twice, 1.6% three times, and
1.2% four times, whereas 38.5% were unable to rise.
The question regarding fear of falling was answered by
228 participants, of whom 120 (47%) stated “Yes”.
Group differences
Age. Participants over age 85 showed significantly
lower cognitive function (p≤0.05), a lower level of phys-
Functional level in nursing home residents
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Variables Total Women Men
n=322 n=237 n=85 p
Age, n=322
mean (±SD) 85 (7.7) 86 (7.3) 82 (7.8) **
Length of stay (months),
n=300, 220 women and 80 men
mean (±SD) 24.8 (31.1) 26.5 (34.1) 19.9 (19.8) ns
Indoor mobility
Able to walk (n) 205 154 51 **
Dependent on wheelchair ( n) 75 49 26 **
*p≤0.05; **p≤0.005.
Table 1 - Background characteristics of study population.
Fig. 1 - Proportion (%) of residents who took part in tests.
ical activity (p≤0.005) and lower grip strength (p≤0.005)
(except in Denmark) than the younger group (Table 3).
Dependency in ADL. Participants with scores below 58
points on COVS (high dependency in ADL) had a sig-
nificantly longer length of stay (p≤0.005), lower fall-related
self-efficacy (p≤0.005) and a lower level of cognitive
function (p≤0.005) than those with higher scores. A
lower level of physical activity (p≤0.005), worse physical
function (p≤0.05) and a higher level of dependency in
ADL described by means of FIM (p≤0.005) were also
demonstrated (Table 3).
Fall-related self-efficacy. The group with low FES P-
ADL scores had lower levels of wellbeing (p≤0.005) and
physical activity (p≤0.05) and different dimensions of
physical function (p≤0.05) than the group with high val-
ues. In addition, a higher degree of dependency in ADL
(p≤0.005) and lower fall-related self-efficacy in FES I-
ADL (p≤0.005) were demonstrated (Table 3).
Wellbeing. Participants with low PGCMS scores showed
lower fall-related self-efficacy (p≤0.005) and a slower
self-selected gait/WC speed (p≤0.05) than the group
with higher scores.
Cognitive function. Participants with low MMSE scores
were older (p≤0.05), showed higher fall-related self-efficacy
(p≤0.05) and were less physically active (p<0.05) than par-
ticipants with higher scores. They also performed worse
in certain dimensions of physical function, i.e; grip
strength, leg muscle strength and balance (p≤0.05) and
showed a higher degree of dependency in ADL (p≤0.005)
(Table 4).
Participants with MMSE ≥16 points vs lower scores
When we excluded participants with MMSE<16 points
from the analysis, the difference between age groups
regarding cognitive function and grip strength disap-
peared. Instead, a difference (p≤0.05) between length of
stay (<85 yr - mean 19.3 months, ≥85 yr - mean 23.5)
and FES I-ADL (<85 yr - median 27 p, ≥85 yr - median
25 p) appeared. All other results regarding group differ-
ences remained unchanged.
DISCUSSION
The above data indicate that elderly nursing home
residents in Sweden, Norway and Denmark form a het-
erogeneous group. There are large ranges in the de-
gree or level of almost every characteristic and function
measured. Variations in the physical and cognitive abili-
ties among institutional residents have also been report-
ed by other authors (30-33).
High age (>85 yrs) did not have any significant impact
on functional level or wellbeing. However, participants
over 85 had lower cognitive function than younger ones,
and advanced age is known to be a risk factor for de-
mentia (34). The age effect disappeared when participants
H. Grönstedt, K. Hellström, A. Bergland et al.
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Variables§
Total - n=322 Women - n=237 Men - n=85
n Median Mean n Median Mean n Median Mean p
(Q1-Q3) (±SD) (Q1-Q3) (±SD) (Q1-Q3) (±SD)
NHLSD area# 244 24 (18-33) 181 22 (17-30) 63 28 (20-37) **
NHLSD dependence# 239 36 (24-52) 176 34 (22-51) 63 43 (31-69) **
Self-selected gait/WC speed 235 0.45 (0.28) 171 0.44 (0.2) 64 0.47 (0.43) ns
Maximum gait/WC speed 214 0.63 (0.32) 155 0.62 (0.28) 59 0.63 (0.4) ns
Grip strength dom.¤ 250 13.6 (8.65) 189 11.1 (6.7) 61 21.3 (9.6) **
Grip strength non dom.¤ 239 11.8 (7.83) 181 9.9 (6.2) 58 17.8 (9.36) **
Timed Chair Stand Test 144 35.6 (28.9) 111 34.9 (23.5) 33 38 (42.8) ns
Berg Balance Scale 302 16 (4-33) 220 19.5 (5-35.5) 82 105 (3-32) ns
FIM a-m 313 47 (27-71) 231 48 (29-71.5) 86 44 (23-71) ns
FIM n-r 309 25 (16-32) 227 25 (16.5-32) 82 25 (15-32) ns
COVS 292 58 (35-72) 216 61.5 (35-72.5) 76 52.5 (34.5-69.5) ns
FES P-ADL 271 40 (20-55) 199 40 (20-55) 72 35.5 (24-50) ns
FES I-ADL 228 31 (10.9-52) 171 30 (9.8-52.5) 57 40 (17-50) ns
FES Total 226 75 (38-110) 169 72 (38-112) 57 79 (44-107) ns
PGCMS 305 11 (8-13) 225 11 (7-13) 80 11 (8-14) ns
MMSE 305 19 (13-25) 228 19 (12-24) 77 20 (15-26) ns
#NHLSD area: extension of physical activity; NHLSD dependence: dependency in physical activity. *p≤0.05, **p≤0.005. ¤Denmark excluded, Grip strength
dom.= dominant hand mean, Grip strength non dom.= non dominant hand mean. §High scores on NHLSD indicate high physical activity level and more in-
dependence in mobility. High scores on Berg Balance Scale indicate better balance function. High scores on FIM or COVS indicate high degree of independence
in ADL. High scores on FES(S) indicate high degree of fall-related self-efficacy. High scores on PGCMS indicate high degree of psychological wellbeing. High
scores on MMSE indicate better cognitive function.
Table 2 - Results of outcome variables for entire study population divided by gender respectively.
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with MMSE scores <16 points were excluded from the
analyses, reflecting the fact that severe dementia develops
over years and that cognitive decline is one of the main
reasons for being admitted to a nursing home, indepen-
dent of age (35, 36).
According to the FIM scores, the majority of our par-
ticipants required supervision or personal help in 25-
50% of activities, and those with a high degree of de-
pendency in ADL also showed low physical functions and
were less physically active. Future analyses regarding
the effects of the intervention may reveal how low phys-
ical function causes high dependency in ADL. It is also
possible that the lack of opportunities for participants to
be physically active and perform ADL regularly results in
a low physical function.
Low fall-related self-efficacy went together with low
physical function, physical activity and wellbeing. Similar
relationships have previously been recognized in both
stroke patients and nursing home residents (37-39). One
interesting result was that participants with low cognitive
function showed a significantly higher degree of fall-related
self-efficacy than others. Our results probably reflect a de-
creased ability in persons with dementia to judge their own
current abilities adequately, something that may imply an
increased risk of falling.
Participants with a low level of wellbeing had a slower
self-selected gait/WC speed than those with a high level,
and depressive symptoms have previously been demon-
strated to be more closely associated with gait speed
than with muscle function (40). Baseline data from this
study cannot conclude on the causality between depression
and gait speed, but it will be interesting to see if our in-
tervention, aimed at increasing activity and physical func-
tion, also results in improved morale.
The finding that participants with low MMSE scores
were to a higher degree less physically active than those
with a higher MMSE is in line with Eggermont et al.
(41), who showed that differences in physical activity
patterns between active and sedentary nursing home
residents were more pronounced in persons with more se-
vere dementia than in persons with mild-to-moderate
dementia. This is an important finding, indicating that per-
sons with the most severe dementia need more support
and adapted activity organized by the nursing staff than
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Variables§
PGCMS<11 p PGCMS≥11 p MMSE<19 p MMSE≥19 p
n Median n Median p n Median n Median p
(Q1-Q3) (Q1-Q3) (Q1-Q3) (Q1-Q3)
Age 136 86 (80.5-92) 168 85 (80-89) ns 143 87 (81-90) 162 84 (79-90) *
Length of stay 126 13 (8-31) 156 15 (6-27) ns 141 15 (7-31) 142 12.5 (7-27) ns
NHLSD area# 109 22 (17-30) 128 25 (19-34) ns 90 22 (18-28) 146 26.5 (18-34) *
NHLSD dependence# 106 34 ( 25-53) 126 37 (25-58) ns 88 31 (23-40) 143 40 (27.5-64) **
Self-selected gait/WC speed 102 0.37 (0.26-0.54) 126 0.43 (0.32-0.6) * 99 0.38 (0.28-0.55) 131 0.42 (0.30-0.60) ns
Maximum gait/WC speed 92 0.55 (0.39-0.77) 118 0.59 (0.43-0.83) ns 91 0.55 (0.41-0.71) 120 0.62 (0.42-0.83) ns
Grip strength dom.* 107 11.3 (6-17.7) 130 13 (8.7-19.3) ns 132 10 (5.7-15) 103 15 (10.5-20.4) **
Grip strength non dom.* 101 9 (4.7-16.3) 128 11.2 (7.3-17.6) ns 127 9 (5-14.4) 101 12.7 (7.7-17.3) **
Timed Chair Stand Test 57 30.6 (21-50) 85 26 (18-39.3) ns 53 34.6 (20-50) 89 25 (19-39.3) *
Berg Balance Scale 125 15 (4-32) 164 18 (4-35) ns 133 13 (4-28) 158 22 (6-38) **
FIM a-m 133 45 (28-71) 165 50 (31-76) ns 140 39.5 (23-59) 159 61 (37.5-80.5) **
FIM n-r 130 25 (18-32) 164 26.5 (17-33) ns 140 18 (12-25) 155 32 (26.5-34) **
COVS 123 56 (39-69.5) 155 62 (35-74) ns 132 51.5 (31-69) 46 64 (49-75) **
FES P-ADL 117 32 (16-48) 151 44 (26-57) ** 114 40 (20-55) 155 39 (20-53.5) ns
FES I-ADL 96 26 (5-44) 129 39 (16-55) ** 102 40 (17-55) 124 27.5 (7-46) *
PGCMS - - - - ns 137 11 (7-13) 162 11 (8-13) ns
MMSE 132 19 (13-25) 166 20 (13-25) ns - - - - -
#NHLSD area: extension of physical activity; NHLSD dependence: dependency in physical activity. *p≤0.05, **p≤0.005. *Denmark excluded, Grip
strength dom.= dominant hand mean, Grip strength non dom.= non dominant hand mean. §High scores on NHLSD indicate high physical ac-
tivity level and more independence in mobility. High scores on Berg Balance Scale indicate better balance function. High scores on FIM or COVS
indicate high degree of independence in ADL. High scores on FES(S) indicate high degree of fall- related self-efficacy. High scores on PGCMS in-
dicate high degree of psychological wellbeing. High scores on MMSE indicate better cognitive function.
Table 4 - Group differences regarding high and low scores in variables PGCMS and MMSE.
the others, in order to prevent the negative effects of in-
activity.
The study used a mixture of objective performance-
based measures and subjective reports. This was also
recommended by the Frailty Working Group (2) studying
frail older persons who often have complex functional loss.
To be able to capture even small differences within frail el-
derly participants with multifaceted loss of functions, we
used a broad selection of instruments. Participation in each
test was on average 82%, which we considered to be ac-
ceptable. A recent review regarding the effectiveness of
physical rehabilitation for nursing home residents showed
an overall mean participation rate of 86% (42).
A commonly used statistical way of handling data
missing by imputation is to replace a missing value in a
scale by the individual median score (22). We decided that,
if at least 75% of the scale was completed, it would be fair
to count it in (with imputations) as a result, in order to
avoid too many drop-outs.
This study raises several methodological concerns. It is
possible that other tests should have been used, i.e. ones
which those who were not able to perform our tests
could have managed. Poor cognitive function was not
originally considered to be an exclusion criterion. In gen-
eral, cognitively impaired persons are able to participate in
exercise programs, and the Frailty Working Group rec-
ommends that exclusion of cognitively frail persons should
be minimized in research studies (2). In Nordic countries,
dementia is the most common reason (compared with oth-
er chronic diseases in 2003 and 2007) for admission to
nursing home care (35, 36). In our study, 40% had ≤16 on
MMSE score, which indicates severe dementia (43). In or-
der to be adaptable to the clinic, it was decided to include
also persons with severe dementia.
However, the broad inclusion criteria, which enabled en-
rolment of participants with a broad range of mental and
functional capacities, are one of the strengths of this
study in terms of implementation of the results in other set-
tings. The study population seems to be representative of
nursing home residents with respect to age and gender (44-
47), walking ability and grip strength (48), as well as
NHLSD (11) and fear of falling (44). General conclusions
must be drawn with caution and only within a nursing
home setting.
CONCLUSIONS
These data demonstrate that elderly residents in nursing
homes in Sweden, Norway and Denmark form a frail but
heterogeneous group with respect to most functions. Low
physical activity, physical function and dependency in
ADL were related to poor wellbeing, cognitive function and
fall-related self-efficacy. The next step of the project will re-
veal if the intervention focusing on physical activity and func-
tion has an influence on physical functioning as well as well-
being, cognitive function and fall-related self-efficacy.
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